Depression of excitatory transmission at PF-PC synapse by group III metabotropic glutamate receptors is provided exclusively by mGluR4 in the rodent cerebellar cortex.
In the rodent cerebellum, pharmacological activation of group III pre-synaptic metabotropic glutamate receptors (mGluRs) by the broad spectrum agonist L-2-amino-4-phosphonobutyric acid, acutely depresses excitatory synaptic transmission at parallel fiber (PF)-Purkinje cell (PC) synapses. Among the group III mGluR subtypes, cerebellar granule cells express predominantly mGluR4, but also mGluR7 and mGluR8 mRNA. Taking into account that previous functional and pharmacological studies have used group III mGluR broad spectrum agonists that do not differentiate between these various subtypes, their relative contribution to the modulation of glutamatergic transmission at PF-PC synapses remains to be elucidated. In order to clarify this issue, we applied conventional whole-cell patch-clamp recordings and pre-synaptic calcium influx measurements, combined with pharmacological manipulations to rat and mice cerebellar slices. With the use of (1S,2R)-1-amino-2-phosphonomethylcyclopropanecarboxylic acid, a new and selective group III mGluR agonist, N-phenyl-7-(hydroxylimino)cyclopropa[b]-chromen-1a-carboxamide, the specific positive allosteric modulator of mGluR4, (S)-3,4-dicarboxyphenylglycine, a selective mGluR8 agonist, and mGluR4 knock-out mice, we demonstrate that the inhibitory control of group III mGluRs on excitatory neurotransmission at PF-PC synapses of the rodent cerebellar cortex, is totally because of the activation of pre-synaptic mGluR4 autoreceptors.